The alkaloid extract from the roots of Chromolaena pulchella provided two new pyrrolizidine alkaloids, elucidated as (-)-supinidine triviridiflorate (1) and (-)-supinidine diviridiflorate (2) based on their physical and spectroscopic properties. Their absolute configuration was determined by chemical correlation with (-)-supinidine (3) and (+)-viridifloric acid (4).
Pyrrolizidine alkaloids (PAs), although widely distributed, are characteristic of certain genera of the Boraginaceae, Leguminosae, and Asteraceae/Compositae families [1] . Many PAs are known to produce hepatic toxicity and there are several records of livestock poisoning [1a,b] . Chemical studies of some Chromolaena species (Asteraceae) showed the presence of this class of natural molecules. Thus N-oxides of 7-angeloylretronecine, intermidine, licopsamine, echinatine, 3´-acetylrinderine, and supinine have been identified in C. odorata [1c] . The present work describes the isolation of the new PAs supinidine triviridiflorate (1) and supinidine diviridiflorate (2) (Figure 1 ) from the crude alkaloid extract of the roots of C. pulchella, for which we recently reported the isolation of labdanes and ent-clerodanes from the aerial parts [1d].
Compound 1, a pale yellow oil, showed a [M + 1] + ion at m/z 572.3427 in its HRESI/APCI mass spectrum revealing the molecular formula C 29 H 49 NO 10 + H (calcd m/z 572.3435). The 1 H NMR chemical shift values of the alkaloid moiety were in agreement with those for a supinidine type pyrrolizidine ring system [2] . The complete 1 H and 13 C data, shown in Table 1 , gave characteristic signals for a 1,2-unsaturated pyrrolizidine alkaloid with a necic acid esterified at C-9. The 1 H NMR spectrum of 1 showed signals assignable to a vinylic proton at δ H 5.71 (H-2) and an AB system (J = 13.6 Hz) at δ H 4.72 and 4.60 due to protons of the C-9 hydroxymethylene group, whereas the signal for the hydrogen atom attached to bridgehead C-8 was observed at δ H 4.15. The signals for the methylene groups at C-3 and C-5, bearing the nitrogen atom, were observed at δ H 3.91 and 3.37, and at 3.11 and 2.53, respectively. Moreover, signals for a trimeric α-isopropyl-α,βdihydroxybutyric acid residue were observed as quartets at δ H 5.35 (J = 6.2 Hz, H-13), 4.98 (J = 6.6 Hz, H-20), and 4.09 (J = 6.6 Hz, H-27) showing strong correlation in the COSY spectrum with the doublets at δ H 1.39 (Me-14), 1.22 (Me-21), and 1.21 (Me-28), respectively. The 13 C and APT NMR spectra showed signals for three carbonyl carbon atoms at δ C 174.0 (C-18), 173.6 (C-25), and 173.3 (C-11), for two vinylic carbons at 136.9 (C-1) and 126.1 (C-2), for three quaternary carbons bearing oxygen atoms at 82.6 (C-26), 81.7 (C-12), and 80.3 (C-19), for seven methine carbons, three of them bearing oxygen atoms at 76.4 (C-13), 71.5 (C-20) and 69.4 (C-27), one bearing the nitrogen atom at 71.5 (C-8), and three owing to the isopropyl groups at 33.8 (C-15), 32.7 (C-29) and 30.9 (C-22), for five methylene carbons, one of them bearing an oxygen atom at 61.9 (C-9), two bearing the nitrogen atom at 61.6 (C-3) and 56.6 (C-5), and two at 30.2 (C-7) and 25.7 (C-6), and for six methyl groups owing to three isopropyl groups at 17.3, 17.0, 16.9, 16.8, 16.6 and 15.3. Esterification at the C-9 position was confirmed by the HMBC correlation between H 2 -9 and the carbonyl group C-11, while the individual assignments for the three acid residues were supported from HMBC correlations of H-13 with C-11 and C-12, of H-20 with C-18 and C-19, and of H-27 with C-25 and C-26. Gómez-Hurtado et al. with the aforementioned PA 1, implying that compounds 1 and 2 belong to the same class of alkaloids. Compound 2 differed from 1 in the absence of the third α-isopropyl-α,β-dihydroxybutyric acid residue, since in the 1 H NMR spectrum only two methine signals for protons bearing oxygen atoms were observed at δ H 5.26 (q, J = 6.2 Hz, H-13), and 3.95 (q, J = 6.6 Hz, H-20), whereas in the 13 C NMR spectrum only two carbonyl groups signals were observed at δ C 174.0 (C-11), and 174.3 (C-18). As in the case of compound 1, 2D NMR spectroscopy was employed to completely assign the 13 C and 1 H spectra. Alkaline hydrolysis of a mixture of compounds 1 and 2 gave the necine base (-)-supinidine (3) [2,3a] and the necic acid residue (+)-viridifloric acid (4) 
Hydrolysis of compounds 1 and 2:
A mixture of 1 and 2 (40 mg) in MeOH (3 mL) was treated with NaOH (24 mg) in H 2 O (0.25 mL) and heated to reflux for 15 min in a micro-wave system working at 100 W. The mixture was treated with H 2 O (10 mL) and extracted with CH 2 Cl 2 (2  10 mL) to give (-)-supinidine (3) (3.5 mg) as a yellow oil, which showed [α] D -9.1 (c 0.16, EtOH) lit.
[α] D -10.4 (c 2.64, EtOH) [3a] . The aq. phase was acidified with 2% HCl and extracted with CH 2 Cl 2 (2  10 mL) to give (+)-viridifloric acid (4) (24 mg) [3b,4] .
